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(57) Abstract: 

PURPOSE: To obtain an efficient authentication execution method that uses an authentication call sent to a 
terminal so as to supply information about the authentication, and to calculate an encryption key to the 
terminal. CONSTITUTION: A visiting authentication center obtains a random number RT, an authentication 
key KA, and an encryption key KC from a host authentication center. The visiting authentication center 
transmits a random number RT to a transmitter to update an authentication key and an encryption key of the 
terminal and calls the terminal as a part of an authentication process. The terminal calculates the 
authentication key KA and the encryption key KC by using the RT and replies the call from the visiting 
authentication center. In addition, a reply of a visiting network to the authentication call of the terminal to the 
network is checked by using the authentication key. 
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asa ^Sofe CH ^^aol as ai si g^^aa ?1l<i^ofe ga« Eioiyoii hissie^ Eioiy 
oil as aejiia Aigsoii °|5H nissa. g£i s^ms goiyoii d\ ^ms Msm 

ms^Ji ■sia. as ^UEi^ s as ^ueis^ei aia 2^^Rt, as b\ ^Kp,, ■as. d\ ^ KcM 
^^a. as ^UEi^ a aaoii EiDiy°i as 3i ai 3i g^^aa gQlo|E5^E^ aoiyoii y 
^ RTamsoia, as 3ig°i 4^:i| Eioiyoii a&!ii»n:L Eioiyg 31 °^s 3\ 

^ Kca ?1l<i^5^E^, as ^!iei°i agjiioii s^sie^ Rt ■ Aig&a. as 3i g^^e 

uiE°]ao| EiDiy°i as aejiioii ai& uiE°]ao| g^hg gjssfegi Aig@a. 
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Eie OieXII, U|E°]a, a b||E°]aAIO|°| SiMS ea|& 

E2^ GSM uiE°]ao| x^^\m eai& es. 
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^E0°l ^fi¥gOII CHeI ¥S^I SS^ 

10 : 3IIR 14 : oimm 
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01 a. 

Eie J\X\^{W), ffl(12), ffl(12)L[]°| OieXIKmobi le)(14)» EAI&a. SIS OIMXII 

3011 a^S olgoPISOII OieX1l°| iMSKidentity)* agoPIU gJS&Q. 0leX1l(14)?^ s Liia?-ia 
0|£|°| (ME! L1|E°]ao]| ^x[]s^ [[[], 01^ ^^g(visiting) L1ia?-|a01l ^XHofe S L1I 

a?-ia^ mti Aibi^aa x1l5o^E^ oie EiDiy°i ^^x^zi ?ii^*& ahui^ xii5ik)1I °I5ii xhoiei 
^ bi|E°]Eoia. olex1P^ bi|E°]aL[ioiiAH e^^&agj, :i|ir(io)oii °i& oiexii°i a 

o\mn\°\ m as ^!iei(i6)2!°i miiim ei°i oiioiiah, oimxiku)^ ui 

E^-iaLHoii ^xH&a. oiexii(i4)°i age oiexii°i s Li|E°]ao| ^!iei(i6)2!°i s 

ida olex1l(14)?^ Li|E°]ao]| a^5^5,:1 & in, j\x\^{w)b s^y Li|E°]ao| 

as ^!iEi(i8)2! SiMsmK as ^fiEids)^ 01 Mxii ( 14) :|^ s as ^UEide)* A^gE^ bi|E°]ae A^g 
o^oi s^ga oiexii(i4)°i ES ess! oiexii Eioiy ^^I^s¥E^ ag&a. as 

^UEIdS)^ n aaOII IS41iMS L1|E°]a(20)2! L1|e°]e» sjh a as ^!IE1(16)2! SiMshQ. s 

as ^!iEi(i6)^ n aaoii oiexii(i4)°i ?lxl1A^»^a j\x\^ m ^\x\ aiii^Ei(22)oii s^ma. m 
¥1X1 aiii^Ei(22)^ o\mn\°\ Es es2! ^mxm °\m Eioiy oiexii2! sas ^ siu. 
s ¥1X1 Biiii^Eioii ga^ ■as. siaa ^^^aisie^ A^gE|D:|, as ga^ as ^uei 
(i8)°i ¥1X1 ai 11^ El (24) oil 3 Qgoii ¥1X1 aiii^Ei(24)s¥Ei°i ga^ n 

aaoii olex1l(14)?^ s^o^oi Anai^aa g>a »3^oi ¥0i@ oimxiisah assist oiexii(i4)oii 
sss ga« :i|iR(i4)oii 53o^E^ A^g@E^. 

E2^ GSM L1|E°]asL[101l A^gE|^ aS IXS EAI&EL 01 3^, OIMXII S ¥1X1 mXl^E] 

^ 31 Ki» SS&EL OleX1P^ b||E°]ao]| g^g fi§sh _ RAND,SRES,Kc£fe 

e^aa ^^do^E^ s as ^!iei2| a^&a. sas ^uei^ sREs,Kc£fe ^mm m^MBi^m 

0\mn\Z\ S ¥IXI aiII^E1S¥E1 K\m A^gE^E^. SRESB^ g^^e oib^o^ y^(randon 

number) RAND2I 31 gJ=^°S Kig^^a J\B A3S aS^IS! A^go^Oi ?1l<i^@E^. ^A^E^ 

31 Kc^ gJ2^°S RAND2I 31 gJ2^°S Ki 2^^a 3^£! A8» A^gS01l °|5I1 ?1l<i^ 

01 g^^ae as ^!iei°i ¥ixi aiii^Eis a aaoii sssa. as ^uei^ n 
aaoii oiexiioii rand* sssoii °|5ii oiexiia agjiKchai ienge)&a. oiexii^ D. aaoii s 

as ^UEIOII °|5I1 ?1l<i^E|^ fe^s H,rgog SRES,Kc£fe ^mm ?1l<i^E^E^. OIMXII^ 3 QgOII ^^ 

g as ^UEIOII SRES£fe g^^a SSSm^, Oi3|AH as ^!IE1^ OieX1IS¥E1 ^iMEl bj^ SRES2I S 

as ^!IE1S¥E1 ^tlB SRESa blJn&EL Eta 01 g^^aoi aX|o^gj, Oiexil^ b||E°]ao]| g 

^01 olgSEL Eta OieX1l2| b||E°]aAmi°l ^3R°l SiMaOl a^sasQEj, oiag gJ^°S 
D1IAIII2K ^ Kc2\ 31 gj^^a 3^£! AS* A^go^Oi ^i^SBU. A3,A5,A8 

0|£fe S^ae 31^011 S aai^j 2ia, GSM HS01I °| 511 ^HBU. GSM AI^UOII SiOIAH, 

s as ^!iEi2i°i mi^m sssfe oi as xh£|^ o\mMJ\ mm^]B2\ AHsg saa iWMm ra 

E 3a2| E3b^ IS41 S a£mi 21 S (conp I i ant ) bjl e °] aO]| A^gE|^ aS HISS EAI&EL IS41 aa£^ 
OICHE L1|E°]aso| oj| = g AMPS, TDMA, CDMA SSggaa A^go^^ L1|E°]asoia. 01 Al^aOIIAH, 01 
exil 21 S ¥1X1 aill^EI^ AKEY£m S£|^ ti\m SS&EL 0leX1l3^ L1|E°]ao]| g^g fi 

sm EH, Li|E°]a as ^hei^ s as ^heis^ei qioieim fis&a. ^xii as x^£l3^ :iiiaiei3| 

soil, 31 ggiOIE(update)^ aS *! mi:l°\ aa£|gas A^gE|^ 3iaa OieX1l2| ¥1X1 

aiii^Eioii X1I5S0II °i5ii ^s@a. oiexii2i s ¥ixi alIl^E13^ ¥Ixieidi, oiexii°i SSI e 

S2I fe^s AigxH A^go^a, S ¥1X1 aill^EILHOII 3n@ AKEY ^B ¥1X1 aiII^E10|| SSEIfe 

QIOIEia ^^^A|3|3| ¥1511 A^g@E^. ?1l<i^@ SSDA(shared Secret Data A) ,SSDB(Shared Secret 

Data B)2^^aOia. 01 ^MB g1^°S tt^ RS2I 31 g1=^°S AKEY A^gE^ CAVE aa£|ga ^SS 

Oil °|5I1 ?1l<i^@E^. 01 CAVE aa£|gs Ar^| ^|-o|| g ohgjjj oi^, |S41 HS01IAH 4^^@E^. S aS 
^HEI^ D. aaOII L1|E°]ao| = o|j| bIIII^EIOII Rs,SSDA,SSDB£fe SS&EL L1I 

E¥ia^ D. aaoil OieXIIOII Rs* S!SS°SM1 4PI OieXIIOII °|5I1 A^gE|^ SSDA,SSDB( shared secret 
data)« gc1IO|ESha. OieXII^ 3 QgOII S aS ^HEIOII °|5I1 ?1l<i^E|^ fe^g a^rgog 

SSDA,SSDB« ?1l<i^E^E^. 01X11 01^X1121 ^^gX^ ¥1X1 alXI^E13^ SSDA,SSDB SSo^HS, as XH£| 

3^ ^^^oMi 

E3b^ OieX1l2| ¥1X1 alXI^E13^ SSDA,SSDB£^^ 31 ^idEt ^0|| L1| e °] aiH Oil AH OIM 

X1I3^ 018711 asEife xia eai&el as ^hei^ oiexiioii Rn a sssoii °i5ii oiexiia m 

^Xma. 01 EH, OieX1l2| as ^HEI^ AUTHR £fe g^^a ?1l<i^5^D^, 013|AH ^ AUTHRS °iB^og 

Rn3|, 31 g1=^°S SSDA g^^a A^gE^ CAVE aa£|g°| g=^]l| fe^EL OIMXII^ 3 QgOII aS 
^HEIOII ?1l<i^@ AUTHR a SS&EL aS ^HEI^ AUTHERei ?1l<i^@ OieX1IS¥E1 ^^Mei 

a tiinma. Eta oi g^^aoi axlo^Ej, oiexii^ astia, Li|E°]ao]| g^oi oigsa. ¥3r 

OieX1l2| as ^!IE1^ §iS. 31 Kc a ?1l<i^o^D^, 0131 AH Kc£^^ g1^°S Rn]1|, 3| 

gi^°s ssDsa A^gE^ cave aa£ig°i g=^]ii &^el oi eh, oiexii2i L1|E°]aA^o|°l sija 

01 olgEia, S^a A^go^01 a^SSIS ^ 2i°D1, 013|AH gj^ae &^SSI@ D1IA|X|2| Kc£fe 31 

g^^OIEL §iS. S^ae CDMA, TDMA °l 2^2^o\ HSaOII °| 5H 4^^@EL IS410II EHo^01, aS ^HEI 

21 s as ^!lE1A^o|°l mtimB ssoi oiexiioii s5Ha eh Dm2i^ EtcHs, <bx\ olex1l3^ liie 
¥-iaa A^go^o1 mmm eh om ^sga ^^5H0f sta. 

^^aae olex1l3^ Li|E°]ao]| g^g^^^ sigga gissfe ^^sa EAismi, 4PI ^^aae Ol 
gx1l3^ g=g°i(iegitinate) Li|E°]ao]| Aigg^^^ fisga gissfe oiexii^ msmx\ 

a^^EL E4^ L1|E°]a2| OleX1IA^O|°| asa o1go^^ IS41HS°I Xll&t A^»^a E 

AlEtEL E4^ a& OieX1l2| ¥1X1 B||XI^E13^ E3aO||AH SSDA,SSDB ^idofe 
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Qgoii gje^as Rn,r, g^^a^K ssDA g^^a A^gofe °i mmm -^Ji^m JWt^m 

^ssoii °\m sa&a. oi g^, r^^b uiE°]ao]| ^om. Ru^b o\mxm\ 

°I5|] y^oia. 01 m^m sssoii chskji, r, g^^g uiE°]ao]| b|°^ss^E! a 

Aiog ccsh S^EIQ. b||E°]a^ 31 oiB^og SSDA 2^^a A^gofe S^OII gj^as, Rn 

a3^ R„°i bi&^sas iehm A^gofe f^ °i g^a ?1l<i^E^a. oi 4=^ oimxiis^ei ^ 

ids bimEiD^, Eta oia g^^aoi axl5^gj, oimm^ sisephu as@a. uiE°]a^ 3 

QgOII R, lEHS OieXIIOII °|5|] a&!II( = iM)0|| Sasog^-i^ OieXIIOII °|5|] aSEPHU 

gJS@a. as ^UEI^ 3 QgOII gJ=^°S Ru , 31 gJ^°S SSDA 2^^a A^gofe f' 

°i g^a ss&a. oiexii^ 3 aaoii ?1l<i^a ^sspi, uiE°]as^Ei ^tiB d\ 
^ SSDA 2^ R, g^^a A^gofe f' °i g^°s¥Ei ^015! g^^a bpn&a. oi g^^aoi axi 

5^gj, o\mn\^ ssephu gjsEisicpi y^sm^, L^|E°]a2^°l sija a 

S iME\2\ Oiexil oiB^ss Rn.Rm^K 31 gJ2^°S SSDB 2^^a A^gofe §iS. F^ °l g^a ^ 

aoii °I5|] 31 Kc°i JWtLmQ. oi ra, oimmzi uiE°]a^ s^js^ ^ oi^^ ; n^m, Et 
a Si^aoi i^g,^E|gj, DiiAiiiae diiaiiisk 3| kc g^^a ■a 

s a:a£|g f" ■ A^go^oi a^sasa. s^a f\f \f% siiAKhash) s^aopHu sHA-12^ 
5m°i s^a ^ 2i°D^, f' ^ DES2^ fe^s sh^^ ^ oiq^^ jyy^i , sm-m ^ 

B s^a3^ DES2^ s^ae 4pi 31^011 s aa^ii:! sia. 

imB as xH£ife olex^l2^ ¥1X1 alIl^E13^ as xH£ia ^haispi soil ssda.ssdb ^mm 

imoi goiiAH biss^a aa^os , ^oie 2^11 aiieo| s^^s oiexii2i as 

^UEiAmioiiAH fi^sa. nil Ai|EO| s^js SSDA, SSDB g^^aa JWt^m^m A^g@ gaa oimxiioiitii hi 

s&a. X112 AiiEO| s^js ^gs^s^ A^g@a. 



^ m'SB EiDiyoii as ai 3i ^mm ?1l<i^ofe gaa x1l5o^E^ Eioiyoii sss as aejiia 
A^gso|| °i5ii asxH£ia ^ssfe eh ^^aa xii5&el g£i s^ms Eioiyoii 31 

^mm Msm efi3^ siii, 2^11 aiieo| =^^01 mss^oi hpisel as ^uei^ s as ^ueis 
¥Ei eH@ RTas3i ^ Ka, 31 ^Kcm ^^EL as ^UEi^ n aaoii EiDiy°i as 3121 
31 g^^aa gE^lo|E5^E^ Eioiyoii Rt a sssm^, as xh£I^i ¥g°s Eioiys 

aeJII&EL EIDiys g^h Ka^I 31 ^ Kc« ?1l<i^o^E^, as ^!IE1°| SiMOll S^5^E 

^ Rt 2^^a A^gE^E^. ¥3^^°s. as 3i ^b Eioiy as aejiioii Li|E°]ao| 

a gjssE^ A^g@E^. 

4^A||*^ 

oiexii gii EiDiyoii sss &a aia g^^oi EiDiy°i as a! 3i g^^aa gE^lo|E5^E 
^, EiDiyoii as m^xim Msm^m A^gEl^ ^^sa eai&el oie gii EiDiy(7o), s ¥i 
XI aiii^Ei(72)^ 31 ^ K\m muma. o\m EiDiy(7o)oi Li|E°]ao]| g^g fiss^ ni], 
as ^UEi^ eH@ ^ Rt, as 3i Ka, 3| Kca ^3i ¥1511 s as ^!iei2| smma. 01 ss 
oil sa5K)i, s as ^uei^ as ^UEia mm o\m Eioiyoii °i5ii xii5@ ssi es2i Aig 
x\m A^go^o1 oie EiDiy(7o)]ii s ^\x\ ai 11 ^ei (72)011 s^ma. m as ^uei^ n aaoii 
gi^°s Rt2|, 31 Kia A^go^o1 f*°i g^a 3moii °i5ii as 3i ^ Kf.m 

?1l<i^E^E^. ¥3R°s, s as ^UEi^ Rt2|, 31 Kia A^go^^, f*^ 

°i g^a A^go^o1 31 Kc* ?1l<i^E^E^. a& 01 g^^aoi ?1l<i^E|gj, s as ^uei^ as 
E12I Rt,Ka,Kc g^^aa Si^&EL as ^UEi^ 3 aaoii o\m EiDiy(7o)]ii ¥ixi am 

^EiLHoii ka,Kc,Rt s^^aa 3n&EL as ^UEi^ 3 aaoii o\m Eioiyoii °i5ii A^g@ as a 

31 g^^aa gEiio|E 5^E^ A^gEl^ a as a&iiis, oie EiDiy(7o)]ii Rt g^^a mtiiEiQ. 
o\m EiDiys g^hjoi s as ^ueioii °|5ii ?1l<i^El^ ^b as 3i Ka^i 31 

Kca ?1l<i^o^E^ as ^UEIS^EI ^^Mei ^ Rt A^gE^E^. Oie EIDiys a Q^goii 

°i as a&iiioii s^o^E^ as 3i ^ km A^gE^E^. oie EiDiyg ojb^ss Rt,r, g^^aai, 31 
°s as 31 ^ Ka* A^go^o1, f^°i g^a ag&a.: deiu, gj^^as RT,RBaa Rt g^^a s 

& A^ga^ ^ 2iEL f' °I mmm ^ Rt^ as ^!IE12| SiMshEL: 3Em Eta R,0| 

F^°l gJ2^°S A^gE|I| aPIU U|E^^ao| ^goi m^ji ^hogj g^h Fi„ s S^EIII ^ 2iEL 
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Rb^ o\m EiDiyoii °\m eia ^o\l\. as ^uei^ g^^oi oie aoiyoii °\m mt\ 

@ aims ^ siE^, gj^a Rt,Rb3k si KaS A^gofe f°i g^^s s& 

u. Eta 01 2^^*01 axl5^gj, o\m aoiys 3 Q^gon u^v^ uiE°]ao]| qhji] ug^p^u gjssa. 

o\m EiDiyoii °i5i] R, g^^s oiefli(7o)oii °i& uiE°]ao]| aejiisAH A^g@a. oie 

fll(70)01l °|5|] U|E°]ao]| ug s^jog A^g@a. U|E°]a^ giB^og g^h 31 oiB^o 

s Ka« A^gofe, f'°i g^s ?1l<i^E^a. 01 g=^ 3 agoii o\m aDiyai s^Msm^, oi 

:i|AH EIDiys ^Bi^og gje^og g^h 31 gJ2^°S Ka • A^gE^ F^°l g^S SS^ 

a. Eta g^ 2^^*01 axlo^Ej, o\m Eioiyg ^ ^^gon bi|E°]ao]|A] gjgspHu asEta. 



SB, oie EiDiy]ii L^|E°]a3^ ahs°i Alsx^ao1l °I5|] ssephu gjsEiEj, mtA^ iw^^u. 
m^^ bia^sas DiiAiiia DiiAiiiaa A^go^oi oi^oia^ siu. Eta diiai 

iiaoi A^gElEj, DiiAiiiae diiaiiisk d\ Kc a A^gofe, 

f'°i ge^a A^gso1l °\m oi xh£|^ oie goiy ai uiE°]aAmioii sgoi aies 

[II] Dm ^ss ^ one! sgoi aies iii]°i one! olex^p^ uiE°]a» A^go^oi 

e^a^ Ei]°i g^oii s as ^UEisi sst a^:ifeom^, o\mtw\ bi|E°]ae A^go^oi s^eioi y 
o^ Et fe^e KA.KcRra A^ga^ ^ s^a f\f',f *,f' ^ sui s^aopHu sha- 

131 fe^s 5m°| °^S ^ 2i°D^, f'^ DES2I fe^g oh^ sh^^ ^ oiq^^ g^y^l s^^S]^^, 

SHA-121 fe^s sh^s o! DES2I fe^g oh^ S^ag 4PI SI^OII S a5,:1I:| SiU. 

oie EiDiyoi s uiE°]aLi]oii ^xh w eh, m%\m ^mm ^ oi g^oii, as ^uga 
a s as ^UEi^ oie EiDiyai mt^^u. uiE°]ao]|A], EiDiyai as ^!iEiAmi°i mt^m^ ¥ 
^ :i|iRa mm oi^oi sa. 



1 

as ^^ao^l sioiah, 

EiDiyoii mi s!S5^^ &?ii2k 

^oiE mi g^^a 4^sl aoiys^Ei saa ^^ysfe bjiisah, 4pi mi s& g^^e ^oie 

4PI mi 31 mi 31 2^^°t mi ¥ga A^go^^ ^oie mi s^°i g=^°i 

¥^010^, mi 31 ^oiE 4PI m i g^^ai 3i m 2 3i g^^ej 1112 ¥ga A^g 

sfe m 2 s^°i g^°i ¥gei ^idsfe &?ii2k 

4PI mi s& oiPis mi g^^ai fe^ga gjssfe &?ii« sssfe, as 
2 

mi&oii sioiAH, 4PI 1112 31 4^3| EiDiy]ii s^Ei^, as 

3 

mi&oii sioiAH, 4PI mi a! 1112 s^ae as 
4 

mi&oii sioiAH, 4PI mi a 1112 ¥gae as 
5 

mi&oii sioiAH, 4PI s&e 1112 3hid^, 4pi aoiyoii 1112 sss^ 4pi &?iia ch 

sssm^, 4PI m22^^s ^o^£ ojb^o^ a^i ^112 g^^ai, 31 ma 31 g^^ej ¥ga A^gofe 

^oiE ma s^°i g=^°i ¥gei, as 

6 

as ^^ao^l sioiah, 

EiDiyoii mi s!S5^^ &?ii2k 

^oiE mi a 1112 g^^a 3ni^ 4^3| goiys ¥ei saa ^^ysfe bjiisah, 4pi m 1 

^oiE 4PI mi 2^^°i mi ¥ga A^gE^ ^oie mi s^°i g=^°i ¥g a, ^oie 
^as 4PI 1112 g^^ai 31 mi 31 2^^°i mi ¥^010^, 4^3| mi 31 ^oie 

4PI m 1 31 1112 31 m ¥ga A^gE^ ^oie 1112 s^°i g^°i ¥gei ^ 

iy&?1l2K 

4PI mi s& oiPis mi fe^aa gjssfe &?ii«, sssfe, as 

7 
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HI6&01I SiOIAH, HI2 31 E1D|y]^^ 33=!, . 

8 

HI6&01I zioiM. mi a! HI2 s^ae as 

9 

HI6&01I SiOIAH, HI 1 HI1 a! H|2 ¥^42 fe^g, 

10 

HI6&01I SiOIAH, EIDiyOII HI2 SSSfe &51ISAH, HI2 g^^g ^o^£ ojs^og Ah^| 

HI2 g^^ai 31 HI3 31 HI2 ¥ga A^gE^ ^(ME HI3 g^°i ¥gei, as 

11 

as ^^a01l SiOIAH, 
Hllg^^a ^idSfe 

^(ME nil 2^^a 3ni^ saa sss^ bjiisah, 4^3| nn sag^^g ^o^^ ojb^o^ A^J\ xm 
g^^ai 31 nil 31 HI 1 ¥ga A^gE^ ^oie mi s^°i g^°i ¥^010^, 4^3| 31 

s ^o^£ oiB^og Ah^i xiii 31 m 2 31 m 2 ¥ga A^gE^ ^oie 1112 

°i g2^°i ¥gei ss &?ii« sso^^, as ^^a. 

12 

mii&oii sioiAH, 4^3| mi a! 1112 s^ae as 

13 

mii&oii sioiAH, 4^3| mi a 1112 ¥gae fe^e, as 

S^l,^ 14 

mil&OII SiOIAH, 4^3| sag xi|2 SSg^^a 3H|D^, 1112 ^idSfe 4^3| &?1l« CH SSSm^ , 4^3| 

1112 ^o^^ °iB^og Ah^i xii2 31 ma 31 ^21 ¥ga A^gE^ ^oie ma 

sh^o| gE^o| «-oi^ 
15 

mi4&0|| SiOIAH, 4^3| HI 2 g^^OI OIPI@ 1112 gJSSfe 4^3| &?1l« CH SSo^^, aS ^^ 

16 

as ^^aoll sioiAH, 
mig^^a ^tiim^ &?ii2k 

^oiE mi 2^^3i 1112 g^^a 3ni^ saa sss^ bjiisah, 4^3| mi sag^^g ^o^^ xm 

2^^°l mi ¥g a ^OIE gj^as 4^3| 1112 g^^ai 31 gJ=^°S HII 31 HI 1 ¥ga A^gE^ ^ 

(ME mi s^°i g2^°i ¥^010^1, 4^31 mi 312^^^ ^o^^ ojb^o^ xiii 31 m 
2 31 m 2 ¥ga A^gE^ ^ois 1112 s^°i g^°i ¥gei ss &?iia sssfe, as 

17 

mi6&oii sioiAH, 4^3| Hii 1112 s^ag fe^e, as 

18 

mi6&0|| SiOIAH, 4^3| HII 2^^°| 4^3| HII 1112 ¥gae fe^g, aS 
19 

mi6&0|| SiOIAH, 1112 g^^a ^idSfe 4^3| &51ISAH, 4^3| 1112 g^^g ^o^£ ojs^og Ah^| xi|2 2^^]1| 

31 ma 31 2^^°i 1112 ¥ga A^gE^ ^oie ma s^°i g^°i ¥gei 4^3i &?iia ch ss 

sfe, as 

20 

4^3| m 2 ojp|Ei xii2 2^^]ii fe^ga gjssfe 4^3| &?ii« cH ssofe, as 
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SSOA. SSOB=CAVE^ (Rj) 



IS41 



R^,SS0A.SS08 HI* 



SSDA,SSOB=CAVEakey(Rs) 



SSDA 
SSDB 



AUTHR=CAVE53p^(Rj,) 



AUTHR 



IS41 



SSDA 
SSDB 



AUTHR=CAVE53p^(Rjj) 
V <^*^SSDB<V 



HU{ 



SSDA 
SSDB 



"^C^^^SSDB^ ''N''^m) 



^W(«n.Rm).Rm , 
■ f'ssda («m) 



IS41 
VLR 



SSDA 
SSOB 



■^C'^^SSDB^ ''n-'^m) 



f\(mess) 



8-7 



1019990049429 




8-8 



